Nowadays, the society is seeking renewable energy sources that will replace in a sustainable way, fossil fuels. A source of energy that has stood out with great energetic potential showing itself to be promising in the world is biodiesel. Among several alternatives, the crop, Crambe (Crambe abyssinica Hochst) stands out as an oilseed species plant that belongs to the Brassicaceae family. This culture as a source of feedstock for biodiesel production was studied for its high yield of oil production, with about 38% of its grains. In order to get more information on the development of the crop in west of Paraná, it is necessary to develop studies on the response of this crop to fertilization. This study aimed to evaluate the crambe response to doses of potassium (K) grown in Oxisol in west of Paraná. The experimental design was of randomized blocks and the treatments consisted of doses of K (0, 40, 80, 120 and 160 kg ha -1 of K 2 O), with four replicates. For the assessments, a week preceding the harvest, five plants were collected per plot to measure the morphological features and yield components: plant height, average number of racemes per plant, average length of racemes per plant, number of fruits per plant, and fruit number per raceme and productivity. The results indicate that the soil Oxisol of Toledo has good availability of K. Because of this, significant increments in K 2 O doses on morphological characteristics and yield components have not been verified. The K 2 O doses did not promote increments on crambe production components.
INTRODUCTION
Crambe crop (Crambe abyssinica Hochst) is an oleaginous plant that belongs to the Brassicaceae family, having its place of origin in the Mediterranean region and with occurrence reports of some species in Ethiopia (Weiss, 2000) . It is considered as a winter oilseed, having good resistance to drought and short cycle, ranging from *Corresponding author. E-mail: coppojessica0@gmail.com. Tel: +55 (45) 
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8.55 14.76 57.92 180 720 100 P, K⁺ -Mehlich-1; Ca²⁺, Mg²⁺ e Al³⁺ -KCl; C -Walkey Black; pHCalcium chloride; H + Al -buffer SMP (Lana et al., 2010). 90 to 100 days. Crambe is a very resistant crop to pests and diseases, with 26-38% of oil content in dry mass (Machado et al., 2007) .
As it is a suitable crop for cultivation in the autumn/winter period, crambe can be a good option for the off-season harvest, due to its tolerance to low temperatures, with high oil content, low production cost, besides its oil been inedible, which makes it a crop with good characteristics for the biodiesel production (EMBRAPA, 2006) . Biodiesel has as its main sources of oil, peanut oil, cotton, canola, palm oil, jatropha, crambe, castor bean and soybean, in addition to beef tallow, chicken fat and frying oils already used (Epstein, 2004; Mourad, 2006) .
For Rudolf and Wang (2012) , there are three reasons why the crambe is a unique oilseed crop: between the brassicas, this species is the one that contains the highest quantity of erucic acid, which is of great industrial interest. It has the highest yield, as compared to rapeseed, requiring however less cultivation efforts; besides not spontaneously hybridized with other brassicas.
Crambe's productivity in Brazil reaches 1000-1500 kg ha -1 (Baez 2007; Pitol et al., 2008) , reaching in the fields of Assis Gurgacz University and Mato Grosso do Sul Foundation 2300 kg ha -1 (Mai Neto, 2009 ). In Europe and in the United States, there have been productivities higher than 3000 kg ha -1 (Pitol et al., 2008) . Regarding the nutritional needs of the crop, the root system of crambe is deep and, bearing this in mind, it becomes very sensitive to toxicity of aluminum, requiring a very well corrected soil profile. The production of crambe is impaired by the presence of exchangeable aluminum in the soil and also by low contents of calcium and magnesium. The correction of the soil should be carried out so that the pH is high, considering ideal range of pH for crambe crop to be between 5.8 and 6.2 .
Despite having good rusticity, this plant requires sowing in fertile, deep and corrected soils. Crambe is a crop that considered a recycler of soil nutrients, and with great potential for the exploitation of waste-fertilization of the preceding crops. In experiments implemented by the MS foundation, crambe had no significant responses to NPK fertilization at planting when the soil was corrected and with good levels of P and K (Pitol et al., 2008) .
According to Carlsson (2009) , for the improvement of crambe culture and oil producer, studies related to proper planting time in different states, fertilization, density, and loss of yield at harvest are of utmost importance.
In southern Brazil, this culture is beginning to be cultivated, but little is known about the conditions that may limit its production. This study aims to evaluate the production of crambe on different doses of potassium, seeking a better specification of the fertilizer thereof.
MATERIALS AND METHODS
This study was conducted in the experimental area of the Catholic University of Paraná, campus Toledo, located in the following geographic coordinates: latitude 24° 43' 70,35"S and longitude 53° 46' 04,16"W, 551 m altitude. The soil in the area is classified as Oxisoil, clayey in texture (EMBRAPA, 2006) , and the particle size composition of the soil is shown in Table 1 .
The experimental design adopted was randomized blocks with four replicate, with chemical analysis are showing the treatments constituted by the K doses (0, 40, 80, 120 and 160 kg ha -1 of K2O). Potassium chloride, 60% K2O as was used as K source and crambe cultivar FMS Brilhante, with plant density was adjusted by thinning for 100 plants m With crambe plants in stage V4 (four leaves expanded), weeding was carried out and after twenty days after emergence, cover fertilization with ammonium sulfate was also done in the amount of 160 kg ha -1 . Variables analyzed were plant height (PH), average length of racemes per plant (ALRP), number of racemes per plant (NRP), number of fruits per raceme (NFR), fruit number per plant (FNP) and productivity.
To quantify the productivity, in kg ha -1 , on each plot, were we eliminated the first and the last line, totalizing 18 m 2 . Data were submitted for analysis of variance and when significant, polynomial regression analysis was carried out using the software SISVAR (Ferreira, 2011) .
RESULTS AND DISCUSSION
Doses of K did not increase (p> 0.05) the morphological components and production of cultivated crambe in the 2015 harvest, as shown in Table 2 . To determine the dry matter production and accumulation of macronutrients in the of crambe plants at different stages of growth and development, Mauad et al. (2013) conducted an experiment assessing mineral absorption of nutrients, collecting air samples of the plants at 14, 28, 42, 56, 70 and 84 days after emergence. The authors showed that the K builds up leaves, stems and branches rapidly, with the beginning of flowering; there is considerable drop in the accumulated K and K have high mobility in plants at any concentration level, either within the cell, in plant tissue, the xylem or phloem. Therefore, it is noted that the K increase in the fertilization had no influence on the crambe production components. On the other hand, there was a reduction of pH in function of K doses ( Figure 1A ). The mean value observed was 1.25 m. In results obtained by Pitol et al. (2010) , crambe plants in a seed production field reached an average height of 0.80 m. In addition, Freitas (2010) in an experiment carried out in Dourados in Mato Grosso do Sul State, Brazil, obtained 1.02 m of plant height in the 2008 harvest.
Although not fertilized with nitrogen culture, the area where the experiment was performed had a content of 19.09 of C (Table 1 ) which provides N mineralization to the crop, and, this nutrient has high mobility in the plant (Marschner, 1995) , which is reflected in vegetative growth.
With regard to the NRP, no significant differences (p> 0.05) were found between doses of K ( Figure 1B ). According to Mauad et al. (2013) , evaluation of racemes should be performed at 75 DAE depending on the later gains of dry matter, the maximum accumulation of nutrients in these structures due to translocation of nutrients for the formation of grains after flowering and early senescence of plants.
In this research work, the crambe changes were made in one crambe crop, to simulate production performance parameters achieved in the west of Paraná State, Brazil, where producers use soybean crop rotation system in summer and corn second crop in winter, with rare species for crop rotation (Alves Neto et al., 2016) . As for ALRP, no significant differences were observed (p> 0.05) between the dose of K, the mean value was 38.25 cm (Figure 2A) .
However, it is noteworthy that in the field, there was greater stem diameter for plants that received fertilization with K. This stem thickening reflects the higher photosynthetic efficiency of crambe plants; however, the size of the plants did not increase. Pitol et al. (2010) , when assessing the doses of 0, 100, 200, 300 kg ha -1 of NPK 07-24-24 applied at sowing of crambe in Maracaju in Mato Grosso do Sul, found no statistical differences between the results. On the contrary, Bertozzo et al. (2011) noted an increase in crambe plant growth and the same was linear.
As for the NFR, no significant differences (p>0.05) were found; however, the highest values were found in the dose 160 kg ha -1 K 2 O, as shown in Figure 2B . In the culture of canola, Degenhardt and Kondra (1981) found that the distribution of plants in an area can transform its vegetative and reproductive development.
According to Silva et al. (1983) , these changes are related to competition between individuals, as a result of the variation of spacing between rows and the sowing density which can reduce the number and weight of siliques per plant.
Regarding the NFP ( Figure 3A ), a better result was observed with the dose of 80 kg ha K 2 O. A justification for these results would be lower translocation of K from plants to grains. Cordeiro et al. (1999) found that the culture of canola, removes good amount of K but translocates very little to the seeds, requiring less potassium fertilizer than other crops.
Another finding can be attributed to phosphorus and potassium contents from soil of this research that are at very high levels, and so, the number of siliques per plant did not respond to doses of K. For productivity, although some treatments showed good production, significant interferences of the K 2 O doses were not observed (p> 0.05) ( Figure 3B ). In this study, it was observed that the average yield was 934 kg ha -1 . Pitol (2008) reported that culture has the potential to produce between 1,000 and 1,500 kg ha -1 . In one of the few studies that address the issue in Brazilian conditions, Freitas (2010) However, in crops similar to crambeas canola, Avila et al. (2004) found that the application of doses between 50 and 70 kg ha -1 of K 2 O made canola productivity to remain at appropriate levels. Significant increases in productivity of canola grains and/or grapes with potassium fertilization have been narrated in many countries like Pakistan (Khan, 2004) . Rossetto et al. (1998) in soil with 35 mg dm -3 of K, highlighted that potassium fertilization did not favor the growth of plants and canola productivity, but resulted in higher retention of siliques in late harvests. With regard to the harvest of the crop, it was found that crambe has a specific mass that is very low, which requires attention during harvest so that there is no waste, causing loss of production.
Conclusion
The oxisol from this paper shows a good availability of K and, because of this, significant increments of the K 2 O doses on the morphological characteristics and in the crambe production components was not found.
Besides this, the cultivar FMS Brilhante showed great adaptability and development in the soil of Toledo, in the west of Paraná.
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